Introduction
"If you wish to reach the infinite, set out for the finite in all directions".
J. W. Goethe
In a text published in 1999, Stan Allen undertook an analysis of systems in which elements were joined by spatial or formal matrices. As these systems feature entities that can be iterated and interwoven without losing their individual identity, it is critical that one define the shape of the component parts, as well as the internal relationships between them; it is these relationships that determine the behavior of the whole. The result is a scheme for organizing elements that has been designed from the base up, which is reliant not on geometric diagrams but rather on a pattern of simple or complex local connections. Form is thus rendered an open process of iteration, which can be continued or restricted without upsetting the totality of the underlying process.
, in the new plan for the docks at Borneo and at Sporenburg in Amsterdam, and in Kazuyo Sejima's generic studies on metropolitan housing ( fig. 1 ), inhabitable units and the adjacent open spaces are iterated in two or three directions in keeping with geometric laws that allow them to repeat infinitely. In these examples, their authors have explicitly departed from any emphasis on spatiality, and, in some of them, almost all of the component pieces used in their construction have been systematized. In Spain, since 2005, there have been designed aimed at stitching together highly deteriorated urban fabrics and proposals for residential units with gardens and greenhouses. These have strived to reconcile iterative patterns for low-density buildings with open spaces, while simultaneously trying to attain a difficult equilibrium between novelty and tradition, and nature and artifice. Juan García Millán has reflected on the noteworthiness of process in some contemporary designs. 7 Faced with the foolhardiness of designing categorically given the ever-accelerating pace of scientific discovery, some architects have deliberately laid out general guidelines that allow for elements to be incorporated or subtracted from their designs without upsetting the whole. The results are instruction manuals that place a greater importance on the process of generating an object than on the object itself.
In addition to the absolute modernity of these proposals, one sees the impact had in many cases by the rapid advances in technology. These make the decisions of the designer that much less personal, insofar as the larger scale of growth dictated by the program yields a proliferation of units and is also what responds to exceptions or unique situations. Thus, many of these examples show notable variations whenever the program, location, or even the building systems require it, and the underlying morphological matrix remains unchanged.
Historical precedents
Open-ended systems for iterating architectural elements are not exclusive to the last several decades. The Modernist movement produced many examples of grouped courtyard-houses in which -despite the lack of modern-day computer technology-one can identify the same morphological characteristics. Some of the most representative architects of the first half of the 20 th century -in order to guarantee space and comfort while addressing hygienic issues of light and ventilation-designed iterative dwelling units by repeating infinite patterns. In 1929, Ludwig Hilberseimer, for example, designed a limitless, homogenous network of houses made of up two L-shaped bays, all of which had a courtyard, yard or outdoor garden. Using the cells of this matrix, he experimented with different ways of occupying parcels of land and demonstrated that it was possible to reach high population densities without sacrificing quality of life or closeness with nature ( fig. 2 ).
This way of understanding land use and city planning based on an infinitely iterative dwelling unit is closely related to the Mechanist parameters that dominated the ideology of the first few decades of the 20 th century. The machine was viewed as liberator, and drew admiration for its ability to reproduce the same object time and again; this was why artists, artisans and architects drew from mechanized processes when generating their own proposals.
The Mechanist context was to have a decisive influence on new teaching methods at Europe's new schools of art and architecture. Both the Vkhutemas, in the USSR, and the Bauhaus, in Germany (where Ludwig Hilberseimer taught, along with Walter Gropius and Hannes Meyer), accentuated economy of materials and means as a way of simultaneously incorporating Mechanist parameters -such as simultaneity, movement, repetition and seriation-into their works. These same parameters were transformed into instruments for designing collective housing, and also for constructing urban fabric ( fig. 3a, 3b ). As was pointed out by G. C. Argan, these architects saw space as nothing more than the dimension of infinite possibility. Thus, unburdened by limits, any and all buildings were seen as unending processes yielding a limitless series of forms. 1919 -1933 . Köln, B. Taschen, 1993 The experimental fields of study that marked the early decades of the 20 th century remained dynamic throughout the 1950s and 1960s in Europe, Asia, Africa and the Americas. Shortly after World War II, new patterns were developed for iterative dwelling units, with a variety of modifications and a more complex systematization. In these newer examples -unlike the universally reproducible nature of the more Utopian projects of earlier decades-the introduction of local factors, such as materials, climate, economics, society or culture, imposed limits on what had been seen as limitless systems. Such was the case with the one-story dwellings that Josep Lluís Sert designed in 1948 for the city of Chimbote, Peru. Here, the houses' courtyards were transformed into entryways, and the various rooms were arranged around them ( fig. 4 ). Sert's proposal reflected the subsistence economy of inhabitants, but was respectful of it; his design was not solely an abstract and generalized system, but was rather one that could adapt to autochthonous ways of life. , Josep Lluís Sert. 1901 -1983 . Milano, Electa 2000 Another significant example is the intervention undertaken between 1950 and 1955 by Adalberto Libera in Rome's Tuscolano neighborhood. Libera's system of one-story, L-shaped units were uniquely grouped in fours, which then extended around three courtyards enclosed inside the block and one that was semi-open to the street. There were also pedestrian alleys, canopies and greenswards, such that the configuration of the dwellings was easily adapted to urban outlines that -as in this example-were non-orthogonal ( fig. 5a ).
In these and other examples dating from this time period in other countries, one should acknowledge the debt that iterative housing owes to vernacular architecture; this is fundamental in order to understand how individual morphologies came about on other continents. It was not coincidence that both Sert and Libera had traveled to coastal North Africa and became fascinated with the complex and intelligent arrangement of dwellings both in city centers and in more rural villages. Many such groupings of dwellings in historical cities on different continents became paradigmatic case studies upon whose models Sert and Libera -and other, emerging architects, such as Jorn Utzon, Christopher Alexander and the members of Team Xreformulated their proposals. It was these dwellings' rich variety of formal and building solutions, their adaptation to climatic and geographic requirements, their perfect response to function, the indoor-outdoor dialogue they established through transitional spaces, and their capacity for lending shape to the urban fabric that led the heirs of the Modernist movement to reconsider vernacular architecture in forging a more realistic take on the issue of the dwelling ( fig. 5b, 5c ). Furthermore, assembly-line production -that had been so lauded by the avant-garde-became intimately linked to these architectural schools of thought. Assembly-line production lent the advantage of being able to incorporate different solutions without the system losing its identifying characteristics. This, together with the anonymity of these designs, further highlights Modernist architects' intent to distance themselves -ideologically-from any absolute personalization of their solutions; this was to facilitate a universal understanding of the underlying operations and thus offer an ideal platform for self-perpetuation and infinite reproduction.
Elements and systems of relationships
In practice, the varying typologies of courtyard-houses all exhibit the morphological processes of repetition and association, which are to be found not just in architecture but also in nature and the applied arts. The common ground, then, that bridges the gap between artificial and natural constructions is geometry and the system of patterns defined therein. Thus, in these structures, basic elements are as important as are the mechanisms that allow them to associate with one another and to grow.
Euclid's shapes, as one can glean from Renaissance-era treatises or even some significant texts from the 20 th century, are understood as entities that have inherent value. Likewise, they are testament to the historical labor of identifying them as the basic units that underlie the panoply of shapes present in the universe. One of the first to establish a system for reproducing and combining elements -in the field of applied arts-was the Frenchman Douat. In 1722, he proved that via different permutations, one could produce an infinite number of compositions in which two-tone ceramic tiles could combine to yield a plethora of solutions. The basic movements used by Douat were isometric relationships or movements in a plane: translation, axial symmetry, central symmetry and rotation ( fig. 7a, 7c ).
In 1891, the crystallographer Fedorov demonstrated that there are only 17 groups of symmetries in a plane, which in turn corresponded to the structure of crystals. Four decades later, mathematician Andreas Speiser -while researching the geometrical laws governing the repetition of forms-established that the repetition of an element subjected to three basic operations (translation, rotation and reflection), yielded 17 possible symmetries: the same relationships as were defined by Fedorov ( fig. 7b ).
From this point onward, many researchers continued with the formidable task of defining a map of the world of shapes, which opened up working systems to a wide range of designers. Architects such as Louis I. Kahn and Moshe Safdie took this even further, and made graphics demonstrating the analogies between their design processes and tile patterns ( fig. 9a, 9b ). If one uses the manifold proposals for low-density iterative housing as a starting point, one can draw a series of comparisons that help to identify the genealogical processes upon which their construction is based. Furthermore, we can prove how these mechanisms are involved in the delineation of patterns and in other natural formations. Take, for instance, one-directional supports, orthogonal or hexagonal two-directional meshes, iterative spatial structures or other complex systems for growth such as interweaving or exchanges: these all represent primary systems that regulate individual units. Likewise, they constitute the internal limits of a series of systems that can be reproduced across planes and in space via the wide range of options offered by the patterns. Figure 9 . Analogies between tile patterns and design processes: 
Unidirectional supports
One of the neutral diagrams used to regulate iteration is the unidirectional design. As though they were pentagrams, these series of parallel lines are capable of subsuming a wide variety of entities and operations. Ribbons or bands, whether equal or uneven, regulate the alternation between built and open spaces, the cohabitation of natural and artificial, and the negotiation between public and private spaces. This allows for elements to flow in and out and alternate with one another. It is between these rails -so to speak -that all the flexible components of the system are organized.
Significant examples of this modus operandi can be found in some of Hilberseimer's horizontal cities, in Diotallevi, Marescotti and Pagano's urban proposals from 1943 and 1945 ( fig. 10a ), or in Egon Eiermann's 1964 Teppichhaussiedlungen ( fig. 10b ). In these cases, the L-shaped dwelling units are able to increase the number of rooms along parallel guidelines, by alternating with courtyards and green spaces. This enables one to have distinct vehicular and pedestrian streets whose character further highlights the unidirectional nature of the system.
In the set of courtyard-houses designed in 1952 by Hans Scharoun for Heligoland, the dwellings themselves also relied on a unidirectional guideline ( fig. 10c) . Here, the movement of units broadened the depth of field of the courtyards, and -similarly to Libera's proposal for Tuscolano In S. Chermayev and C. Alexander's studies made in the 1960s, the various typologies of dwellings were organized according to a concatenation of dwellings and courtyards along an axis, which gave birth to a rigid hierarchy of structures and transitional spaces. The different typologies were multiplied along a unidirectional guideline to yield square, 20-unit blocks, such that the central courtyards of the dwellings would not be shared with those of neighboring residences. Candilis, Josic and Woods' project for Lima's Previ neighborhood, as well as their project for the French village of Bacarés, were also structured around two horizontal bands of different widths that lent order to the built volumes and open spaces ( fig. 10d, 10e) . By alternating indoor courtyards, entryways and rooms throughout the ground and first floors, they achieved a system for managing the bedrooms, living rooms, courtyards and urban thoroughfares that -despite its apparent simplicity-achieved a fairly complex spatial development. fig. 10f ).
Bidirectional meshes
The lines that shape the internal order of a design need not solely be oriented in one direction, but can also be given a bidirectional orientation, which broadens the case history with respect to program and volume. If, to this, one adds spatial development, one finds an overall system that lends order and based on which formal possibilities are infinite.
Candilis, Josic and Woods defined the key role played by meshes as that of lending internal order. By skillfully using the right formal analogies (vis-à-vis their use of new terms such as 'mat', 'stem', 'grille' and 'grid'), they used the association between concepts such as 'grille & type' to conceptualize their proposals for dwellings. The mesh or 'grille' is understood as the structure that is capable of accommodating multiple, unique developments by adapting itself to heterogeneous solutions and facilitating transitions between general and particular circumstances. The 'type', in a single entity, allows for elements to be repeated in series and also guarantees the uniqueness of the proposal, by constituting the psychological framework upon which to generate the network; it is this network that should then be intelligent enough so that it can adapt to different circumstances without suffering undue trauma. In their projects built in Casablanca and in other North African cities (where groupings of courtyard-houses are doubtless inspired by traditional kasbahs), these architects linked to Team X demonstrated how a symbiosis between dwellings and urban mesh could yield modern yet universal proposals, considering the centuries of tradition latent in the specificities of the culture of the place ( fig. 11 ).
During the same time period, isotropic bidirectional meshes were used in a number of designs for iterative patterns of single-family dwellings. In Spain, Alejandro de la Sota designed a project of 1,480 dwellings on the Mar Menor. 12 In order to demarcate his design as being different from the typical pattern of isolated buildings surrounded by residual spaces, de la Sota compressed the groups of dwellings by linking them to a bidirectional network, such that his building model could be multiplied in a balanced -and limitless -fashion. The ground levels of the buildings, organized around split-levels, exhibit a clear directionality. From the third level on, the design made use of the urban space and crosses the network in perpendicular fashion ( fig. 11b ). Universal order and accident, systematization and flexibility, abstraction and concretion are the complementary qualities found in the 'grid and type' duality coined by Candilis, Josic and Woods. It is not by chance that they used a hexagonal pattern as a background to their slogan. This pattern of growth, shown in red, happens to be one of the most intelligent methods of reproducing cellular structures, and is present in nature and in the internal configuration of many compounds ( fig. 12 ).
Hexagonal patterns are found in many strategic places in nature. The structure of honeycomb, basalt formations, snowflakes and even the method of reproduction of some viruses is evidence that the geometrical unit best suited to annexation is the hexagon. This is because a hexagon comes closest to occupying the minimum perimeter of the circumference of a cell, while doing so in such a way that each cell's sides are in complete contact with those of its neighbor -thus wasting neither space nor material ( fig. 12a, 12b, 12c ). In the mid-1950s, a number of projects based entirely upon hexagons were designed and built. In the field of dwelling units, one of the examples of the most radical application of this geometry was the set of 916 dwellings developed in Granada by the Obra Sindical del Hogar (Union Organization for Housing). An entire neighborhood was built along just such a geometrical grid and based on the equilateral triangles that make up each of the hexagons: this included the urban plan, the courtyard-houses, the rooms, the structural system and each of the prefabricated pieces used in the building system ( fig. 12d ).
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Another architect who used geometries based on the hexagon in some of his proposals was Aldo van Eyck. Both in his Open Air School and in a children's playground in Amsterdam, he combined hexagonal prisms of different heights and dimensions. And, in the self-built dwellings in the Previ neighborhood of Lima, the inhabitable, two-storey volumes are inserted in the center of oblong hexagonal parcels, such that two courtyards are left open at either end; this guarantees that each house receives cross-ventilation ( fig. 12e ).
In more recent years, Spanish architect Izaskun Chinchilla organized one of her designs for Las Dehesillas-Espartalia around a hexagonal grid. At the central crown of the residential fabric, the dwellings were organized around a hexagonal perimeter that was open to a courtyard, and are linked in a sort of chain, which randomly opens up larger natural spaces ( fig. 12f ). Unlike the operation undertaken by Obra Sindical del Hogar, here one finds respect for the autochthonous landscape, a proliferation of gardens, the incorporation of the concept of neighborliness and the inclusion of public spaces for open-air commercial activities. All of these hark back to the ways of life and folk culture of a country that misunderstood industrial progress and waves of migration and has seen its own residential developments lose the values that characterized its architecture and made it inhabitable; furthermore, this design allows for a high level of savings with regards to energy and resource consumption.
Expandable spatial structures
At roughly the same time that Team X was making its proposals and shortly after the theoretical studies of Candilis, Josic and Woods, architects such as Louis I. Kahn, Moshe Safdie, Kenzo Tange, Kiyonori Kikutake and Kisho Kurokawa began to incorporate infinitely repeatable cellelements in their buildings. These then gave rise to modular wholes that lacked any hierarchy. The resulting forms were isotropic, some were adaptable to different media, and their spatial potential went beyond planimetric expansion.
In these projects, the cells are structured by strict internal rules governing growth and addition, which are delineated along three-dimensional networks than can be extended without limits to make a potentially infinite field made up on modules of equal value. Manfredo Tafuri was critical of these processes; he stated that they utilize architecture as an empirical material, by delegating some of the decisions in the design process to chance and transforming the results into "an uncontrollable adventure". And Christian Norberg-Schulze warned that in systems that combine order -conceived of as a continuous infrastructure -with freedom -understood as a ACE © AÑO V, núm. 15, FEBRERO 2011| THE GENEALOGY OF ITERATIVE GROWTH
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variable filling -buildings can be transformed into mere repetitions of singular elements. They thus lose spatial identity, and as a result end up devoid of orientation and reference points.
14 One of the pioneers in this "uncontrollable adventure" was Hungarian architect Yona Friedman, who, between 1956 and 1957, developed the concept of 'scientific' architecture. He established a universal system for developing all of his designs, in which the concept of structure was fixed and the modules -whether they were dwellings, facilities or public spaces -were grafted as satellite-cells to a general framework. This fixed spatial structure consisted of a threedimensional mesh elevated atop pilotis, which was inserted 'on tiptoes' into the rural or urban environment beneath it ( fig. 13a) . Inside the mesh, fixed and mobile elements cohabited in keeping with the system's geometric rules and the requirements of habitability.
15
Van der Broek and Bakema also developed a special methodology for modulated growth, in which volumes were generated by the simple relationships that arose from superimposing and juxtaposing modules on a pre-established spatial framework. In their studies, the working system was as important as the design itself, as it was the former and not the latter that defined the final shape. Van der Borek and Bakema's designs inserted multi-colored three-dimensional elements into a mesh of methacrylate strips whose transparency allowed one to visualize the changing order of one's decisions throughout ( fig. 13b ). Once the program had been established, the methacrylate framework would disappear and the building would be left over as the 'remains' of the process: a mere consequence of the laws imposed by the system. During the same time period, Spanish architect Rafael Leoz designed several proposals for associating elements based on the geometry of bodies and their strength of form. Working from two-dimensional spatial grids, Leoz built ceramic pieces, sculptures and buildings by reproducing simple or combined figures in all the varying combinations allowed by the underlying mesh framework. Symmetry, turning, translation and rotation, that is, the four geometrical methods for reproducing units, are implicit in Leoz's systems and are valid in any discipline ( fig. 14) . With the mentality of a Renaissance artist, Leoz designed his 'work networks' so that they could be used to generate any composition based on simple geometric entities.
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Though they exhibit their own particular characteristics, 'mat-buildings' should also be mentioned in any genealogy of expandable growth. The term 'mat', first used in an architectural context by Candilis, Josic and Woods and explicitly conceptualized by Alison Smithson in a 1974 article on proposals by Team X, 17 adds textile properties to its system in addition to a three-dimensional mesh.
In 'mat-buildings', compositional structure is based on one more grids that yield a nonhierarchical isotropic mesh into which one fits solids and voids. In 'mat-buildings', unlike Egon Eiermann's Teppichhaussiedlungen, voids are not identified as simple courtyards, but instead form an inseparable part of the system. Air is trapped in the interior of the building, as is a lawn -in the case of the Free University of Berlin -or water, in the case of the Venice Hospital. In these designs, unlike more object-focused projects, it is not units that contrast against a background, but rather the background itself that enters into the inside of the system.
From this perspective, any design would be considered a 'mat-building' if it started off as a solid surface from which compact masses were subtracted so as to facilitate the ventilation and illumination of living units. Thus, proposals for underground dwellings that feature a geometric structure that both regulates the creation of dwellings and the subtraction of material would be included in this category.
In such cases, the integration of the habitat and landscape tends to be much greater. Houses, the voids that serve them, access and vertical connections, building materials, vegetation and the land upon which one operates all form part of the same strategy. Such would be the historical case of the underground houses in Honan, China ( fig. 15a ), or that of more contemporary projects such as T. Lacoste and A. Robain's 1991 entry to the Europan 2 contest for housing in Dunkirk, or the 'puzzle houses' designed by Jacob and MacFarlane in 1997 ( fig.  15b ). 
Interwoven frameworks
Unidirectional, bidirectional and spatial guidelines can support more complex layers of program when they are used to generate new combinations of repeated forms. If the existing repetitions have been produced on a plane or in space without deformation of the basic forms -by means of interwoven frameworks in a way similar to the generation of a fabric and with mechanisms similar to those used in 'mat-buildings'-the linkage between the shapes and their linking systems is more sophisticated.
In interwoven frameworks, the lines that arise between units cross back and forth over one another and create a network that can be progressively enriched by adding new forms and new links to the system. Thus, when faced with the horizontal stratification of most architectural designs, these interwoven networks pair spaces and elements both in plan and section, which allows for visible diagonals and crossing paths that incorporate new sequences of events. Likewise, by exploring the geometric periodicities implicit in these mechanisms one can open the field so as to transition gradually from generic space to concrete detail within the hierarchy of forms.
It was Islamic artisans who were the great explorers of the gradual periodicities achieved by linking formal elements and a panoply of interlacing lines. Because of the ornamental -and structural-requirements of their architecture, and due to a strong cultural emphasis on mathematics and geometry, these artists refined a method of enriching the mechanisms by which shapes and lines were linked together. 18 These systems, which were not limited to graphic and sculptural ornamentation on walls and ceilings, were also used on furniture, ceramics, lattices and ironwork. Furthermore, they were able to articulate a wide palette of geometric and naturalistic motifs that achieved a high degree of complexity and virtuosity ( fig.  16a ).
Throughout history, other artists and architects have shown their interest in interwoven patterns and the various applications thereof. Indeed, Gothic tracery, as well as many other forms of stone or woodwork used to decorate churches and cathedrals, is indebted to these systems. During the Renaissance, both Leonardo da Vinci and Albrecht Dürer drew images that bore witness to their fascination and curiosity regarding how continuous patterns would unfold.
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Famous 20 th century schools of art and architecture -such as the Bauhaus or the Ulm Schoolutilized mechanisms similar to medieval Islamic interwoven patterns and Gothic tracery as the basis for ingenious designs of a great beauty and plasticity ( fig. 16b ). To get his students to practice composing formal systems in space, for example, Joseph Albers would use a ductile material, such as paper, to produce infinitely repeatable constructions based on practically identical fragments.
The implicit pedagogy in these exercises and the message underlying them stems from professors such as Gui Bonsiepe at the Ulm School and the Bauhaus's Gunta Stölz, who compared the creative process behind creating any handcrafted or architectural object with the act of crafting a fabric. fig. 16e ). Yona Friedman also designed a number of spatial cities in which an interwoven pattern was used to conceptually represent the complexity of the system ( fig. 16c) . And, in 2002, the firm AAMM designed a group of single-family courtyard-dwellings in Torrelodones, Madrid, in which one can discern mechanisms of connection between the units that are very similar to those used in spatial fabrics ( fig. 16d ).
This method of interweaving empty and occupied spaces in three dimensions typifies autochthonous architecture in Northern Africa and in places where climate, topography and lifestyles have required it. The kasbahs, for instance, are paradigmatic examples in which different levels of pathways and streets necessitated by the need for natural lighting and cooling have favored a circulatory network which moves not only people, but also air, water and light; this is analogous to the ornamental systems used by these cultures to decorate their furniture, ironwork, lattices and tiles ( fig. 16f ). Iterative systems based on interwoven networks also offer the advantage of flexibility, and are thus more easily adapted to irregular terrain. The pieces that are typically molded to changes are usually transitional spaces, such as porches, courtyards and wrought iron gates, so the resulting distortion does not affect the capacity or the geometry of the dwelling spaces. Other parts of the system that facilitate this flexibility and even favor formal changes are the elements of vertical communication, as they are able to absorb -thanks to their changing section and their heights -the morphological differences that arise from the limits imposed from outside the system.
Corollary
The examples illustrating this essay are taken from different periods in history, and it is the formalization of objects and the mechanisms used to compose them that allows one to establish paths that go beyond strict sequences in time. Nevertheless, it is evident that a great number of these designs arose during the 1950s, 60s and 70s, which were precisely when scientific and technological advances began to pick up speed and shed light on important insights into the formal structures of matter and the universe. These advances established a new context in which architects reexamined how they could investigate form, and parted ways with some of the premises of Functional Rationalism.
These years were also marked by the hatching of new philosophical and scientific currents that examined the concept of 'structure' as a generator of internal order. In architecture, the term 'structure' is not solely used to refer to the system that stabilizes a building, but is also a synonym of organization, complexity and order, and is taken as a starting point for formal configuration. For Louis I. Kahn, form should be shaped based on internal 'pre-forms', as though this would deliver vital impulse that would allow for the expansion of a morphology that would in turn stem from the internal needs of the design. 21 Likewise, W. Tatarkiewicz highlighted the authenticity of structural forms to distinguish them from happenstance ones. According to Tatarkiewicz, the morphological significance of the term 'structure' is such that it defines those forms that are configured by internal forces: those whose appearance responds to some authentic condition coming from within.
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Structure, in the reproduction of dwelling units, permits a system of open design and also defines its intrinsic potential for growth, by establishing the rules that should guide the entire evolutionary process. Still, in these sorts of operations, the term 'structure' should also posit a design system that incorporates time and change; a system that allows for mutation and adaptability both to the realities of construction and to the requirements of climate, functionality, society, organization and culture of wherever the system is to be inserted.
Along these lines, it is not by chance that many such architectural designs are not just morphologically but also conceptually similar to natural mechanisms of growth, as those are what best match the term 'structure'. Both nature and the internal order of compounds follow processes of configuration that respond first and foremost to internal necessities while still being able to change and adapt to the environment in which they unfold.
Conclusion
The open systems that recent years have seen in the field of low-density housing are typified by the ability to reproduce ad infinitum one or more typologies of alternating built and open spaces. They are non-hierarchical, and are generally isotropic and egalitarian operations, which lay their trust in mechanisms of reproduction based on the implicit design of units, and can be used over time to allow for the further growth of the whole. While architects -with the help of computersestablish the rules of the game, the materialization of the system lies in the hands of the users themselves or whoever executes the system in the future.
One can find operations that are similar to these contemporary projects in some of the Utopian proposals of the masters of the Modernist movement, who were keen to enhance hygiene and were evidently influenced by the zeitgeist of admiring the qualities of seriation and Mechanism. Their most direct heirs, in the second half of the 20 th century, built entire neighborhoods inspired by these Utopian proposals for iterative horizontal cities, which were modified to meet local conditions of climate, topography, materials and culture. The generic rules of the game that regulate iterative construction processes, whether they are imposed by architects or they arise anonymously, are analogous to the structures that underlie natural and scientific processes, as well as to the mechanisms of generation used in other disciplines of art and artisanship. They all share a geometric abstraction implied by their units, and mechanisms for reproduction based on the isometric movements -reflection, symmetry, translation and rotation -which were first codified in the 18 th and 19 th centuries as tools for reproducing patterns. They all also incorporate the term 'structure', which is not solely understood as something underpinning the operation but also as something that generates form in and of itself and as a mechanism of mutation and adaptability to the environment.
Based on geometric movements in planes and space, one can visualize a series of sets of families of architectural systems that -by relying on guidelines established by lines, networks, meshes or interweaving-can extend and interweave to give rise to a series of habitable elements, courtyards, throughways, open spaces and greenswards. These then yield -not just in modern times but throughout history-open, iterative systems that reconcile time and space, the natural and artificial, newness and tradition, utopia and reality: the eternal problems of human habitability.
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